This article shows that automated analysis of Hebrew poetry can reveal structural aspects of the thought of an ancient poet which are clear in the aural nature of the text but are not obvious through regular reading techniques of the modern world especially in translation.
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Volume 3, Issue 3 (December 2014) http://jrmdc.com these editors. Some are not easily visible without access to a database, but they are there and perhaps were seen by readers in earlier centuries or millennia through their own extensive memorization of the whole body of the Psalter.
First, we will look at the problem of reading and seeing the text (Section 2). Three techniques are noted, two of which are easily implemented in a digital format and one of which is more subjective. Then I will present some individual examples (Section 3) and structures spanning multiple poems (Section 4). In each case I will show how the analytical functions can be done manually and what implications there may be for existing databases and online sites that present religious (or other) texts to be studied. In the final section, I will show some of the functional screens that I developed and used. These techniques allowed me to find and present aspects of the text more easily than earlier generations who, without the advantage of our technology, nevertheless produced detailed glossaries and concordances with annotations.
Poetic Text: Challenges and Techniques
One might ask immediately: How can one see poetry? Surely we're meant to hear it. Surely the sense is in the performance. But there are so many possible performances and so many selections and sequences, so how will we learn to hear and understand these poems in our visual culture?
It is unfortunately true in our very fast moving society that poetry can be intimidating. To read poetry, we need to slow down. That is why I deliberately chose to translate and present the text largely without punctuation, so that the reader must take time to form the phrases into thoughts. Even so, we are still reading a column of text. To alleviate the demands on our eyes, ears, and thought, three techniques have been written about over the last 300 years to make it easier both to hear and to see this poetry.
The first is called parallelism, a principle named by Robert Lowth (1710 -1787 
in his
Lectures on the Sacred Poetry of the Hebrews as parallelismus membrorum (Lowth 1815) . One can think of it as a form of rhyming ideas. Lowth divides parallelism into three classes: synonymous, antithetical, and synthetic. Much has been written on this technique. For example, David Tsumura (2009) presents what he calls a 'vertical grammar' of parallelism, a grammar that helps lock in the intent of a passage.
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Volume 3 The second technique is called prosody. Prosody, in a limited sense, answers the question of how can we arrange the text so that we can see its pieces, the phrases or members that Lowth described. It is difficult to perceive form in the poem if it is just a block of text. Prosody, in part, is the art of displaying poetry. A starting point for the Psalms is to see the lines of a psalm in twos and threes, and sometimes fours. For online display where the publication cost is screen real-estate rather than paper, it is optimal for the reader to see the prosodic form rather than a block of text. Prosody is expensive when measured in 'real estate' on paper or screen, but it is an essential part of using the eye of the reader to engage with the text. In the above example, we can see prosody at work in the three lines, and the three main words in each line.
Prosody is more fully defined as 'singing to speech' -the 'elementary form of song' created by the 'infinite gradations of tone in ordinary speech' that 'serve to bring home to the listener the interrelation and coordination of the words used by the speaker' (Jewish Encyclopaedia, 1906) . The singing of the psalms is more difficult to know with respect to these ancient texts since we have no recording devices that could let us hear original performances, but there are some surprises here that have been addressed by Suzanne Haik-Vantoura (1976; see also Mitchell, 2013) prior to the computer age. Haik-Vantoura observed that the sets of signs below and above the letters of the Hebrew text, known as the te'amim or 'marks of taste', are not punctuation, as has been the theory over the last 1000 years, but musical notation. Vantoura, a pupil of French organist Marcel Dupré, by observation, experimentation, and inference without the help of the digital revolution, established a definitive and unvarying deciphering key that maps the signs below the letters to scales and the signs above the letters to ornaments.
The third principle is recurrence, the repetition of words sharing a common root. These words have shared consonants that make them sound alike. They are part of the assonance of the poem, a part of the technique that ties the poem together. Recurrence is a relatively objective observation when compared to parallelism. It is important to distinguish between these two principles. Parallelism is the expression of the same (or an antithetical) thought in different words. Recurrence is the repetition of the same word in the poem. This distinction removes some subjectivity from initial structural considerations. We will usually agree when two words have the same root letters. We may not agree (especially with respect to a language for which we have no native speakers) that two concepts with words having differing letters express or represent a similar or contrasting thought. Parallels are hard to analyse with an algorithm. Recurrence, on the other hand, may be determined easily with the help of a suitable database.
The problem with recurrence is how to present it to a reader. One requires a suitable set of parameters to both select and restrict the complexity so that forms within the poem, prophecy, or prose can be seen. Recurrence also appears in the example of Psalm 1 above. Such repetition is illustrated in the recurring negative, ‫ֹלא‬ (lo, 'not'), and the first three words, asheri ha'ish asher, in this case by means of a homonym, asher, is both 'happy' and also the relative pronoun, 'who'. All of these three principles are ancient techniques. If we think of a poem or a set of poems as if we were preparing a software package to be delivered, parallelism and recurrence form the 'package' for the thought of the poets and the editors. Parallelism forms the thought of a verse.
‫י‬ ‫רֵ‬ ‫שְׁ‬ ‫אַ‬
Recurrence encloses the thought and links it to other poems where a similar frame is used.
Prosody then informs the performance whether for reading or for singing. Prosody in layout is rarer in ancient times but some of the scrolls from Qumran are in a Herodian hand in a poetic form. They may have included the whole Psalter (Seybold, 2010) .
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First Example: Psalm 18
All these definitions are much easier to comprehend with some examples.
Here is an example from Psalm 18, the first long psalm in the Psalter, and therefore rarely performed in churches or synagogues in its complete form. Verse 21 is in the form a-b-b-a. It is action (italicised above) followed by reason, then the parallel thought, reason followed by action. Verse 22 is in the form a-b-a-b. In this case the parallel action with its object is expressed in the negative. The form a-b-a-b is a sequential parallel. The form a-b-b-a is a simple circular structure. In a case with just two members, it is called a chiasm. It is named after the Greek letter chi since joining the two parts to each other with a pencil forms the shape X. Note how careful the translator must be to preserve the shape.
You can see that the Hebrew has the same shape as the English in this case. Now we move on from parallelism and look at the word count. In these two verses in Hebrew, the thought is expressed in a very few words: 2, 3, or 4. Translations into languages like English have more words than the Hebrew. Hebrew is a language that uses letters before and after the root word and sometimes in the middle of it, that express tense, mood, aspect, prepositions and pronouns. This reduces the number of 'words' required to express the thought in a line of poetry. You can see how easy they are to count, in this case, 3-4-4-3 for verses 21-22 above. Just count the spaces between the words and add 1. What we see here is already easier to read and see than a block of text. The division by twos and threes really helps.
But look also at the pattern of the recurring words. Table 1 The process of building a recurrence table can be done manually though it is timeconsuming and error-prone. As you read a poem, for each Hebrew word in sequence you must decide the root (or if no root, the significant letters). As soon as you see a repeating pattern, make a column for that set of letters. Number the column and write the root or letters as column I have also included a * to indicate that these repeated words are used in this poem for the first time in the Psalter. I did this experiment on the whole Psalter, by section, by poem, and for groups of poems, to test the thesis that the psalms are not a randomly-ordered collection of poems. We are dealing not only with individual poets, but with a deliberate collection of poems and collections of poems into a coherent sequence that tells a story. After 17 psalms, we have here the first repetitions in a poem of purity, to me, and before. Word recurrence is like the framing of a picture in a gallery. The psalms may be considered as if they were in a gallery and were being viewed in sequence. The first usage 'frames' are effective in uncovering some structural aspects of the whole that may have been deliberately allowed by the collectors and redactors of the tradition. 
Further Examples Showing Different

The Translation Problem
Of course, the revealing of such structure, if it is indeed intended by the poet, is dependent on examining the text in the original tongue. Translation obscures both parallelism and recurrence. Identifying repeated words in English will not result in the structure being perceived without some help. Two overall differences become apparent when considering the results of translation, in this case from Hebrew to English. This list is taken from Seeing the Psalter (MacDonald, 2013a, p.19 e. Prepositions and conjunctions will vary in translation depending on context and verbs. Existing websites also often have conflicting components in the database. Traditional Hebrew on some sites, including blueletterbible.org, identifies many words as separate that are derived from a common root or are homonyms. If one is focused on meaning rather than form,
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Structures Spanning Several Poems
Building on the thesis that the Psalter is a deliberate whole, I used the database to uncover additional structures spanning more than one psalm. Psalms 2 and 149 demonstrate one of several such structures in the Psalter.
Robert Cole (2002) showed that Psalm 149 has two multi-word links to Psalm 2, both of which look deliberate. All the words used in verse 2b of Psalm 149 are in Psalm 2. Also note how verses 7 to 9 are constructed around 6 words from Psalm 2, one on each line, all used in the same sequence as they were in Psalm 2. The words in italics above are the words in Psalm 149 that are also in Psalm 2 in the same sequence. It looks as if these two psalms act like an opening and a closing bracket to the overall subject of the Psalter: the kings over the anointed. When this is noted along with the five words in Psalm 2 used in the same sequence as the same five words in Psalm 1, the evidence seems to suggest that there may be some observable and possibly deliberate patterns here. Psalms 1-2 and
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Volume 3 The 'test' button invokes a query (results shown on the lower left) to show words failing a test for overlapping synonyms in the translation. While producing a full concordance is impossible, I strove to comb out synonyms within semantic domains such that the set of English glosses that I used for one Hebrew root did not overlap with those for another. This also allowed me to produce automatically both a Hebrew to English glossary and its opposite with very little overlap. One consequence of semantic domain analysis from the detailed database is that I was able to reduce the vocabulary to ten different piles of words giving a rough-cut impression of what the Psalter is about: just over 40% is about covenant; just under 30% concerns creation and destruction; just under 20% is about geography, grammar, and the names of individuals and tribes, and just over 10% is about trouble, appeal, and response (see MacDonald, 2013b) .
The chart in Figure 3 gives an example of a query and of the parameters implicit in its definition. In this case for the Psalter, it shows the percentage of words shared for Psalm 117 and each of the other psalms in the Psalter. Psalm 117 is two short verses containing the word praise, a mere 17 words in length. Look at Psalm 136 in the graph. It shows that Psalm 136 shares 40% of the words of Psalm 117. Note also Psalm 150 at 45%.
Volume 3, Issue 3 (December 2014) http://jrmdc.com Recurrence tables and the text itself with notes such as are shown in Tables 1 to 3 above are produced in the form that is used in the book, Seeing the Psalter. Essentially, the book was, at an early stage, entirely in the GX-LEAF database. I then used queries to illustrate which words are shared and whether there are significant things to draw from the experiment. I restricted words and verses using selection parameters to reduce the volume of output. Perhaps I wanted to examine words repeated three to five times. In one example, examining words from verses 1 to 51 omitting verses 5 to 47 shows the integration of an inscription into the poem itself. Or perhaps I wanted to see first time recurrence only, or exclude some words from the resulting tables. I also developed strategies for comparing multiple psalms to examine common vocabulary. These comparisons reveal collections in the text under study. I have not by any means exhausted the possibilities.
Summary
I have outlined three techniques that help in the reading of these ancient poems. Two of them are significantly aided by digital methods. Prosody displayed on the screen can significantly aid in reading and perceiving the parallelism in the poetry. Recurrence is a relatively objective phenomenon and can be tested using queries from a database. I have also noted that a selective use of queries from a suitably formed database can help identify texts with common vocabulary and grammar and aid in perceiving the mind and actions of the poets and redactors that created and preserved the texts in their own time. I have showed also how these characteristics of the text can be uncovered and presented in the digital world. The techniques I have used include:
 paired queries and a cross-tab for sections of a text or combinations of texts to determine common vocabulary and sequence of usage,  queries showing the percentage of words shared among multiple sections of text,  at the same time not neglecting the obvious markers of an overall collection such as repeated sections and sections with particular structures that reveal distant connections, such as, in the case of the Psalter, the eight acrostics and the chiasm joining the poems that precede them: the first to the last containing formative questions on humanity from
